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Abstract

The temperature field of a counterflow non-premixed flame is investigated using thermocouples
of two sizes. A thermal balance is performed on the thermocouple in order to calculate the
magnitude of the radiation corrections involved. Both the thermocouple wire and bead are
separately considered to be the relevant thermal surface to which convective heat transfer takes
place, and from which radiation losses occur. The flame is also simulated by using a detailed
chemical kinetic mechanism in a previously developed computer code. The local thermo-physical
properties of the gas mixture, required to calculate the corrections, are determined both from the
simulation, and by approximating the properties of the mixture as those of molecular nitrogen at
the measured temperatures. It is concluded that the thermocouple wire is the appropriate thermal
surface to which radiation corrections apply, in the absence of information about the gas mixture,
its properties can be reasonably approximated by those of nitrogen rm (N, ), and the radiation

corrections are very sensitive to misalignments in the temperature and velocity fields.
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Fig.1 Schematic diagram of the counterflow burner
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Fig.2 Radiation-corrected temperature profiles
obtained employing the two thermocouple method
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